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ABSTRACT

Case Series

Leukemoid Reaction in Complicated
Haemorrhagic Fever with Renal

Syndrome

XIAOPENG YANG', SANMING CHAI?, XINING XU?, LING HUI4, MEILIANG WANG®

Hantaan Virus (HTNV) infections are mostly associated with fever, haemorrhagic and renal manifestations, known as Haemorrhagic
Fever with Renal Syndrome (HFRS). We herein describe three cases with acute HTNV infection, confirming that HTNV infection may
cause leukemoid reaction and prominent liver involvement, along with profound thrombocytopenia and mild to severe Acute Kidney
Injury (AKI). These cases highlight the need for considering hantavirus testing in cases of thrombocytopenia, extreme leukocytosis,
and fever of unknown origin, especially in areas endemic for the infection.
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CASE SERIES

Case 1

A 32-year-old male, farmer, was admitted with severe leukocytosis
and profound thrombocytopenia but with no obvious signs of
renal involvement, in whom a haematologic disorder was initially
suspected. He reported a four day history of fever up to 39°C
when he was admitted in November 2013. On admission, he had
a leukocyte count of 46.61x10%L, a platelet count of 12x10%L,
and a normal serum creatinine level [Table/Fig-1a]. The initial
symptoms, such as high fever, headache, backache, conjunctival
congestion, and petechiage, were consistent with those reported in
hantavirus-infected patients [1], but serologic tests for hantavirus
were negative. Since, a malignant haematologic disease was highly
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[Table/Fig-1a,b]: Haematological and biochemical changes over time in case 1
and case 2. On the day of haemodialysis, only data prior to the haemodialysis treat-

ment were included.
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suspected, he underwent bone marrow aspiration but no specific
finding was observed. His leukocyte count rapidly increased to
85.13x10%L (neutrophils, 93%) by day three of hospitalisation,
with a daily increase of roughly 20x10%L [Table/Fig-1a]. The
patient unexpectedly developed liver dysfunction on day three
with an Alanine Aminotransferase (ALT) level of 755 U/L, Aspartate
Aminotransferase (AST) level of 1890 U/L, albumin level of 26
gm/L. Serologic tests for hepatitis A, B and C were negative, while
IgM antibodies to Hantaan virus (HTNV) were positive on day five
when tested again. However, his serum creatinine, slowly increased
from day three and peaked at day six with a level of 352.6 umol/L,
followed by full spontaneous recovery of kidney function. Upon
supportive therapy, the counts of leukocytes and platelets, as well
as the levels of liver enzymes, gradually recovered to baseline by
day eight. The patient recovered and was discharged on day 13 of
hospitalisation.

Case 2

A 42-year-old male, farmer with severe shock and a five day history
of fever, was found to have a leukocyte count of 48.18x10%L, a
platelet count of 23x10%L, and serum creatinine level of 201.9
umol/L [Table/Fig-1b]. His leukocyte counts rapidly increased to
76.81x10%L (neutrophils, 91%) within two days after admission.
Concurrently, the patient developed proteinuria, haematuria,
oliguria and AKI, the typical signs of renal involvement [2], together
with acute liver dysfunction (urine output of 270 mL/day, serum
creatinine level of 338.7 pmol/L, ALT level of 713 U/L, AST level of
1600 U/L, and albumin level of 27 gm/L). Upon supportive therapy,
his leukocyte and platelet counts, as well as liver enzyme levels,
decreased swiftly and returned to normal eventually within roughly
two weeks. Despite eight sessions of haemodialysis, the levels of
serum creatinine, continued to rise progressively to 829.7 umol/L by
day nine of hospitalisation. The patient was discharged on day 37
after admission, with a serum creatinine level of 252.7 umol/L; and
all other laboratory results returned to baseline. HTNV infection was
confirmed serologically on day 11.
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Case 3

A 50-year-old male, farmer with a seven-day history of fever
and upper respiratory symptoms. He was in severe shock
with undetectable blood pressure and required immediate
tracheotomy and mechanical ventilation. Laboratory studies
revealed the following values: leukocytes-32.51x10%L; platelets-
6x10%L; serum creatinine-141.2 umol/L; ALT-30 U/L; AST-100
U/L; albumin-15 gm/L. Urinalysis revealed proteinuria, but no
haematuria. Despite fluid resuscitation, and vasopressor and
antiviral therapy, organ functions and laboratory results further
deteriorated. Following the consistent increase of leukocyte
counts from 32.51x10%L to 74.69x10%L within two days, the
levels of ALT and AST increased from 30 U/L and 100 U/L to 308
U/L and 1435 U/L, respectively. On the third day of hospitalisation,
he continued to have high fever and severe shock, and developed
oliguria. His consciousness deteriorated, and continuous renal
replacement therapy was started. His leukocyte counts rapidly
reduced to 23.66x10%L, and his serum creatinine remained no
more than 269.1 umol/L. However, he died of severe shock at the
end of the day. HTNV infection was confirmed serologically on day
two of hospitalisation.

DISCUSSION

Haemorrhagic fever with renal syndrome caused by hantaviruses
including HTNV, Seoul, Puumala and Dobrava-Belgrade virus, is
characterised by fever, haemorrhage and AKI. However, most of
the symptoms and signs of HFRS, such as oliguria, anuria and AKI,
do not appear until the later stages of illness. Although, leukocytosis
(leukocytes >10x10%L), along with thrombocytopenia, is an early,
common laboratory finding in patients with hantavirus infection [3],
leukemoid reaction was seldom described in HFRS as well as in
hantavirus pulmonary syndrome [4].

Acute hepatitis is common in patients with dengue haemorrhagic
fever, and a level of AST or ALT >1000 U/L was used as a
criterion for severe dengue [5,6]. Unlikely, liver involvement is
much rare in hantavirus infections, which has been described in
several cases caused by Puumala and Dobrava-Belgrade virus
infection [7,8].

Leukemoid reaction associated with hepatitis has only been reported
in alcoholic hepatitis with high mortality [9,10]. Here, we reported
a tetrad of fever, leukemoid reaction, profound thrombocytopenia,
and acute liver dysfunction as an early presentation of HFRS in
three patients with acute HTNV infection who had mild to severe
AKI subsequently. There were more HFRS cases reported from the
region during the same time. The physicians suspected the HTNV
infection because of the early presentations and the fact that the
patients lived in a region highly endemic for hantavirus and was
admitted during the epidemic season of HFRS. However, the
infection was confirmed subsequently, there is no specific vaccine
or therapy for hantavirus so far.

Extreme leukocytosis combined with thrombocytopenia and
fever often points to the consideration of haematologic disorder.
However, besides leukaemia, a leukemoid reaction (leukocytes
>50x10%L), which describes extremely elevated blood leukocyte
counts secondary to infection, inflammation or neoplasm [11,12],
should be considered in patients with an extreme leukocytosis
[13].

The three cases admitted to hospital at a median of five days (range,
4-7 days) after onset of fever. A leukemoid reaction was presented
on the first or second day of hospital admission, and lasted for
a median of two days (range, two to three days). In addition to
leukemoid reaction, all patients had profound thrombocytopenia
(nadir platelet count <20x10%L), and severe acute hepatitis
defined by ALT and/or AST >400 U/L (ten times the upper limit
of normality). HTNV infection was confirmed serologically in all
patients, and serologic tests for hepatitis B and C were negative.
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Among these patients, all had severe shock with undetectable blood
pressure, one underwent tracheotomy and mechanical ventilation,
two had severe AKI defined as stage three AKI by receipt of acute
dialysis or increased serum creatinine >354 pmol/L according to
AKI Network, two patients underwent continuous renal replacement
therapy and/or intermittent haemodialysis, and one died early at the
hypotensive stage.

Thrombocytopenia, fever, and impaired renal function are
characteristic features of HFRS. However, clinical presentations
and blood cell counts may point to other disorders, such as a
haematologic disease, particularly when the impairment of renal
function is not obvious [14]. In Case 1, the early presentations,
such as extreme leukocytosis, profound thrombocytopenia, the
serologic negativity for hantavirus, normal serum creatinine levels,
as well as the absence of oliguria, proteinuria or haematuria and
the typical signs of renal involvement [2], initially resulted in the
diagnosis of HFRS being overlooked, although the patient lived in a
region highly endemic for hantavirus and was admitted during the
epidemic season of HFRS. Additional tests, such as bone marrow
aspiration, were therefore performed. In Case 2 and 3, because
typical symptoms of renal involvement occurred early, despite
profound thrombocytopenia and extreme leukocytosis, further
invasive tests were not performed. Our findings emphasize the need
for increasing awareness of hantavirus testing in patients with fever
and haematological manifestations, particularly in areas endemic for
the infection.

In the present report, we described clinical evidence for HTNV
infection leading to a co-occurrence of leukemoid reaction, profound
thrombocytopenia, and acute liver dysfunction, along with high fever
and severe shock, which were all recovered on discharge except in
Case 3 who died at the early hypotensive stage. A similar scenario
was also found in a case of Dobrava-Belgrade hantavirus infection
complicated by pan hypopituitarism who had severe leukocytosis,
profound thrombocytopenia, and acute liver dysfunction in the early
stages [8].

CONCLUSION

The three cases here showed that leukemoid reaction may occur in
parallel to profound thrombocytopenia and liver dysfunction in the
early stage of HFRS. When considering a haematologic disorder in
patients with fever, thrombocytopenia and leukocytosis, consider
hantavirus testing to rule out an infectious process.
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